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Abstract : Most of current works on the PEO—salt electrolytes has been focused on the enhancement
of ionic conductivity with an addition of nano—ceramic fillers, but the significant drop of the conductivity
with storage time is still in question and has been frequently overlooked. The conductivity drop with

aging time has been assumed to come from the incorporation of ceramic particles. However, according
to authors, the reported high—temperature values of the conductivity of pure PEOLICIO; electrolytes are

nearly in agreements, but the low temperature values are in great discrepancy reaching up to 10000

times. It indicates that the conductivity at ambient temperature is greatly dependent on the thermal history
and sample preparations. In this paper, we showed that the ionic conductivities of both PEQgLIClO4 and
PEOgLICIO4/Al03 polymer electrolytes are strongly dependent on the thermal pretreatment and aging

time. The conductivity drop with aging time of both ceramic—free and ceramic composite electrolytes

has been measured to be nearly parallel. We showed that the conductivity relaxation with aging time is
inherent irrespective of the incorporation of nano—ceramic fillers, since the PEO electrolytes at ambient

temperature are in two—phase nature being in non—equilibrium state, never reaching completion.

Keywords : PEO, ionic conductivity, PEO—salt electrolytes, polymer composite electrolyte, aging.
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Figure 1. Ionic conductivity of PEOgLICIO, (a) and PEOgLiCIO,/
AlOs (b) polymer electrolytes for several heating and cooling
scans with 1 Cmin™' for annealed samples for one hour at
0 C after quenching from 110 C.
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Figure 2. Comparison of the DSC traces of PEQ,LiCIOs for
annealed samples for one hour at 0 C after quenching from
110 C.

< A=AdE Ve, Alepe] S ot dewe) Fo) dibe] b
BhAl gket ol AlE it SdEIvh six 588 He

A FAM7IE dAUFe] A dethe 28 guidth &,

Alebe) lakel ZAe SJair] o] Sk F& Zadides
RNE: 427l A4} v 2] B wjgo] Mgt Fxo) <
3 Wsl7) whie] vehbs R0 8 4= gl Li-49 dako) 5&
>88] 5% PEO~ ¢ afd2 A2olx] tiit wbas Alefo)r
2 AT} ~107° Sem™ AR ik AT YRES F35
| A 23S BisE dofuta, wulE Algr) Aol A
Ao w1 el 5% R g ATSr) YrFog Frfes
7Y Yehd 4= itk 9i81E Figure 13 22 93 2744
PEOSLICIO, A3 Ao} 2ol T H)A A AeE E45122 -
At YaE ST AR o) 2 7|iE <= giv) 23)
& Aletr] A 4 ool 7k el AR} ot Pasle
Ao F VR

PEO,LICIOs°IA n #tell we}t A7sler} wish= 38 DSCE
Z33ch 43 dAE YL Figure 19 Axs 24 343 &
A3t Figure 2+ 234 n=8 AZM7 594 g7 vehyx ¢
o st vl dEidE vl Tk e 578 PEOsLICIOs
Aade) A9 2ol whAg Auz EQdtk= Baw gt
2 AT Ay g ujgdolghs Buw Qluk’ £2 &7
EEHR e 2 E o 77 vl B glekif
ol9} o] g FHEo) RusE A2 n=8Y W PEO +
2] A2t Azt vie =g]7] wiEl Ao Foldn) the A
oM, 8|42 PEOGLICIO, Hafdoe] AFolx o A3 3o nr
2% JHE HalVke 2E BoE Zolth Al At F4E
PEQOSLICIO;—ALO3 (20 wt%) Hsldelrs wka7g ezl @ i
o] 47 AlelF Fof v ez Wil 2 FY S AG 2
S AR Zo) Bug bl ekt olg) e vkt At
52 n=8 Al A& eyt €4 gl - 97Es Yehin,
Alepe) QJRre] FHF= & o) Q8-S YRR Fith

53 PEOGLICIO; @3] 30 CTollx 2] Axm= Axjo] u}
2 5x 10794 2X107° Scm ™ 2 By u) ok 8T8 o) g1

PEO,LICIO,
_4 -
O
]
o -6l
0
2
-7k
_8 -
_3 1 1 1 1 1 1
. PEO,LICIO,/ALO,
2,4,6
== \
i -5t (b)
g
<z ™I
[<] -6+ 3,5
2 O
1
77 -
_8 -
1 1 1 1

2.6 28 30 32 34 36
1000/T(K)

Figure 3. Ionic conductivity of PEOgLiClO; (a) and PEOsLiCIO,/
Al;O3 (b) polymer electrolytes for several heating and cooling
scans with 1 Cmin™! for annealed samples for one week at
0 C after quenching from 110 .
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Figure 4. Comparison of the ionic conductivities of PEQsLiCIO,
polymer electrolytes for first heating scans with five different
annealing times at 0 C after quenching from 110 <C.
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Figure 5. Comparison of the ionic conductivities of PEQgLiCIO4
polymer electrolytes for first heating scans with five different
annealing times at 0 C after quenching from 110 C.
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